The present invention relates to isotonic fat emulsions containing ()-3-fatty acids for parenteral application and the use thereof in post-aggression metabolism or in the treat ment of chronic inflammatory diseases.
Fatty emulsions have the function to introduce fat into the organism in an intravenously compatible administration form, if a regular (enteral) alimentation is not possible or is contra-indicated for medical reasons. The medium-chain triglycerides (MCT) or long-chain triglycerides (LCT) administered with the fat emulsions Serve as energy Source and as Source for essential fatty acids, the latter being applicable only to the case of the long-chain triglycerides as far as these contain multiply unsaturated fatty acids.
Patients in a normal condition of nutrition mostly have Sufficient fat reserve Supplies to meet their energy and essential fatty acid requirements from their own Supplies during Short periods of Zero-diet. However, Serious and long-lasting diseases are accompanied with an increased need for essential fatty acids as well as an enhanced demand for energy and an indication of a parenteral alimentation for extended periods of time. Thus, they constitute the main field of application for intravenous fat emulsions. Carbohy drate Solutions, apart from the fact that they fail to provide essential fatty acids, are not Suitable as the Sole Source of energy in the case of Serious illness, because the utilization thereof in the post-aggression metabolism is impaired. In contrast thereto, fats, whether of endogenous or exogenous origin, are preferred to be utilized in the post-aggression The oils of soybean and of the safflower thistle are characterized by a high proportion of multiply unsaturated fatty acids of the co-6 Series (in the main: linoleic acid 18:20-6), while their contents of co-3-fatty acids is low. In Soybean oil the proportion of ()-3-fatty acids based on the total contents of fatty acids is about 7%, and in the safflower oil it is about 1%. In both cases the co-3-fatty acids are virtually present only as C-linolenic acid (18:3c)-3).
Medium-chain triglycerides do not contain any unsaturated fatty acids at all and, thus, they contain neither ()-6-nor ()-3-fatty acids.
The classification of unsaturated fatty acids in those of Conventional fat emulsions due to the high linoleic acid are well Suited to meet the requirements with respect to the ()-6-fatty acids. With respect to the co-3-fatty acids in the conventional fat emulsions, things look quite different: Here the content of C-linolenic acid is a priori low, and in metabolism linoleic acid and linolenic acid will compete for the desaturating and elongating enzymes. Therefore, a desaturation of C-linolenic acid in the presence of higher amounts of linoleic acid as Supplied with the fat emulsions hitherto will take place only to an extremely Linol--Ge. Y-Linol -Ge. Dihomo-y--G Arachi--Ge. oides with -Ge. PGI2 However, under qualitative aspects hitherto the practice 65 low extent. Therefore, under a biological aspect the co-3-of intravenous fat Supply has been unsatisfactory. The fat emulsions presently available are prepared from oils of fatty acids, in spite of their proportion of 7% of the total fatty acids of Soybean oil, are nearly inactive. In contrast thereto 3 the formation of the arachidonic acid (wherefrom the bio logical activities of the co-6-fatty acids are derived) from the linoleic acid contained in Soybean oil or Safflower oil pro ceeds mostly unaffected.
The biological importance of the essential fatty acids consists in that they are precursors of prostaglandins, throm boxanes and leucotrienes. These Substances collectively designated as eicosanoids act in a similar manner as hor mones and influence numerous functions of the organism Such as vascular tonus, Vascular permeability, pulmonary vascular resistance, thrombus formation, blood pressure regulation, inflammatory-allergic reactions etc. The eicosanoids are nearly ubiquitously formed in the body from locally released membrane fatty acids, eicosanoids with a triply unsaturated Side-chain from eicosapentaenoic acid, and eicosanoids with a doubly unsaturated Side-chain from arachidonic acid (see Scheme No. 1). Depending on their origin from one of these fatty acids, the eicosanoids have different biological properties (see hereinbelow).
AS the precursor-fatty acids or their precursors, respectively, (C-linolenic acid for the co-3-fatty acids; linoleic acid for the co-6-fatty acids) themselves cannot be formed in the human organism, the occurrence thereof in the body depends on the Supply with the food or-upon parenteral alimentation-on the intravenous Supply. In the so-called "Western nutrition" as common in Europe and America-and-as has already been Set forth-in the fat emulsions hitherto used for parenteral alimentation-the ()-6-fatty acids do by far prevail and, hence, in the eicosanoid-mediated effects doubly unsaturated prostaglan dins and thromboxans play the main role. Different is the Situation in populations traditionally living on a fish diet Such as the Eskimos (Inuits, Aleuts) and Japanese. Their diet contains a high proportion of ()-3-fatty acids which are the precursors for triply unsaturated eicosanoids.
The biological effects of triply unsaturated eicosanoids which include PGI, PGE and TXA as the most important representatives in part Support those of the doubly unsatur ated eicosanoids (e.g. PGI2, PGE2 and TXA) and in part inhibit these. Thus, PGI has a vasodilative and aggregation inhibitive action as strong as that of PGI. However, in contrast thereto, the vasoconstrictive and aggregation promoting effect of TXA is competitively inhibited by TXA which is inactive itself. In a similar manner PGE can inhibit the bronchoconstrictive edema-promoting and immu nosuppressive effects of PGE.
Similar interactions occur between the leucotrienes pro duced by lipoxygenation from arachidonic acid (e.g. LTB) and those derived from eicosapentaenoic acid (e.g. LTB).
Thus, LTB is a highly potent inflammation mediator, whereas LTBs only shows low effectivity and, consequently, reduces the effect of LTB. Thus, while among the doubly unsaturated eicosanoids there occur vasoconstrictive pro-aggregatory as well as vasodilative anti-aggregatory properties, in the triply unsat urated eicosanoids the vasodilative and aggregation inhibitive properties and inhibitory effects on certain doubly unsaturated eicosanoids prevail. In populations with high consumption of a diet rich in c)-3-fatty acids Such as the Eskimos and Japanese already mentioned, therefrom ensues, in comparison to populations on "Western" diet, a conspicu ously low rate of arteriosclerotic vascular diseases, besides other particularities. Of even higher Significance than in perSons having a "healthy metabolism" are the prostaglandin effects in StreSS metabolism: Namely, under normal condi tions there is an equilibrium State between the partially antagonistic effects of doubly unsaturated eicosanoids. This constellation is increasedly found in seriously ill patients and just those requiring a parenteral alimentation with fat emulsion: patients in post-aggression metabolism after Surgery and multiple traumata, in Septic patients and patients under artificial respiration. For Such factors the predominance of StreSS factorS is typical, which cause the equilibrium to be shifted to the Side of the disadvantageous effects of doubly unsaturated eicosanoids, and the undesir able effects are still promoted by the administration of fat emulsions having a high content of linoleic acid. Even with Seriously ill patients who within the regimen of their parenteral alimentation do not receive fat emulsions disad Vantageous effects mediated by doubly unsaturated eicosanoids may possibly occur. Due to the diet taken prior to the disease also for those patients, and particularly after preceding "Western" nutrition, a high proportion of ()-6-fatty acids in the membrane fatty acids is to be expected and, thus, So are the corresponding eicosanoid effects.
Triply unsaturated eicosanoids which reduce the disad Vantageous effects provided by doubly unsaturated eicosanoids mostly cannot be produced by the organisms of the respective patients to the extent required, because the contents of ()-3-fatty acids in the membrane fatty acids upon preceding "Western" diet is too low and in the instant Situation an enteral Supply of eicosapentaenoic acid is not feasible. The fat emulsions and components thereof So far used for by-passing the period of food deprivation either do not contain ()-3-fatty acids as in the case of Safflower oil and medium-chain triglycerides, or the formation of eicosapen taenoic acid from O-linolenic acid is inhibited by the Simul taneously highlinoleic acid content as in the case of Soybean oil.
By way of experiments it could be shown by J. W. Alexander, Arch. Surg. Vol. 121, Aug. 1986, p. 966 et seq., that animals suffering from burn trauma (30% of body area) under a diet rich in linoleic acid (rich in c)-6-fatty acids) had a significantly shorter Survival time, a higher metabolic rate (corresponding to an enhanced stress metabolism) and an inferior immunocompetence than animals under a diet rich in fish oil (rich in ()-3-fatty acids) comparison diet. By administration of Indomethacin, a blocker of the proStag landin Synthesis, the disadvantageous effects of the diet rich in linoleic acid could in part be reversed and Similar results could be obtained as in the fish oil group. Therefrom it is evident that prostaglandins from the (0-6-fatty acids or linoleic acid Series are directly responsible for the bad prognosis of the animals of the respective groups.
However, in clinical practice the inhibition by Indometha cin of the prostaglandin Synthesis Starting from arachidonic acid involves problems, since thereby only eicosanoids of the cyclooxygenase route are blocked and instead a transfer is initiated to the lipoxygenase route which is associated with an enhanced edema formation and an increased ARDS risk, as has been described by W. Thus, in accordance with the State of the art as described up to here, there is demand for a fat emulsion for the parenteral administration in the post-aggression metabolism, which emulsion contains lesser precursors of doubly unsat urated eicosanoids and of quadruply unsaturated leucotrienes, i.e. less linoleic acid in practice, but instead S contains precursors of triply unsaturated eicosanoids and quintuply unsaturated leucotrienes, i.e. co-3-fatty acids, and preferably eicosapentaenoic acid. Whether the respective fat emulsion contains only co-3-fatty acids or a combination of ()-3-and ()-6-fatty acids will depend on whether acutely influencing the prostaglandin effects by co-3-fatty acids or an application over an extended period of time within the regimen of a parenteral alimentation is the primary object. In the latter case, (D-6-fatty acids (linoleic acid) because of their essentiality cannot be omitted.
Therefore, on the ground of this knowledge it was pro posed to emulsify co-3-fatty acids or esters thereof (e.g. a purified fish oil) alone or in combination with a vegetable oil and to formulate the obtained emulsion into a dosage form Suitable for intravenous infusion or an other form of admin istration.
The U.S. Pat. No. 4,526,902 describes mixtures compris ing from 25 to 75% by weight of eicosapentaenoic acid and an ()-6-fatty acid which is enterally used as a component of pharmaceutics or fat-containing foods Such as butter or the like.
In the EP 0 120 169 B1 there have been described
Synthetic triglycerides which may have, on the central carbon atom of the glycerol molecule, a multiply unsatur ated fatty acid, and preferably eicosapentaenoic acid. The glycerides thus produced may be used as foods, food Supple ments or drugs for therapeutic nutrition.
The EP-A-0145873 discloses a transfusion emulsion for food Supplementing which contains a fat proportion of from 5 to 20% w/v., the balance being water, wherein the fat phase consists of from 10 to 50% w/v. of C-linolenic acid or its glycerol or ethyl ester and from 50 to 90% w/v. of a vegetable oil containing a (0-6-fatty acid, Such as Safflower oil or Soybean oil, respectively. The Japanese published unexamined patent application Sho-58-230918 describes an emulsion containing eicosap entaenoic acid for oral and non-oral use. Said emulsion contains from 1 to 40% W./v. of eicosapentaenoic acid or, preferably, its methyl or ethyl ester, from 1 to 30% w/v. of a vegetable oil, and preferably soybean oil, from 0.01 to 30% w/v. of C-tocopherol and, as emulsifiers, from 0.1 to 5% W./v. of a phospholipid, preferably from egg yolk and/or soybean, and from 0.1 to 10% w/v. of a non-ionic synthetic emulsifier.
The German Offenlegungsschrift 34 09793 discloses a liquid emulsion for transfusion having an antithrombic and antiarteriosclerotic activity which emulsion may serve to Supplement a diet. It consists of, in addition to water, from 5 to 20% W./v. of eicosapentaenoic acid, docosahexaenoic acid or the esters thereof, and preferably it is a purified fish oil Such as Sardine oil. It further contains from 1 to 19% w/v. of a vegetable oil, and preferably Soybean oil and/or Saf flower oil, and from 1 to 2% w/v. of a phospholipid emulsifier, preferably derived from egg yolk or Soybean. This emulsion may be admixed with C-tocopherol as anti oxidant.
However, in the quoted papers it has been left unconsid ered that under the conditions mentioned co-3-fatty acids to the largest part thereof are utilized in energy metabolism, i.e. they are oxidized. Thereby they are prevented from fulfilling other functions Such as, e.g., the formation of eicosanoids. In post-aggression metabolism, the oxidation of triglycerides for energy production-as has already been mentioned-is even particularly high. Thus, the method of a direct "unpro tected Supply of fat emulsions containing ()-3-fatty acids is at least uneconomical-if feasible at all, as considerable doubts must exist as to the relative amounts having been oxidized and being available for eicosanoid formation, respectively. With other words, from a dosage administered under these conditions no defined effect can be expected, Since it cannot be anticipated at which percentage the ()-3-fatty acids are otherwise utilized.
Thus, in extension of the object described above, it is to be ensured that the co-3-fatty acids administered for antago nizing the undesired effects provided by doubly unsaturated eicosanoids and quadruply unsaturated leucotrienes will be available as fully as possible to Serve this purpose.
SUMMARY OF THE INVENTION
Surprisingly, it was now found that Said problem can be solved by way of administration of a combination of c)-3-fatty acids a fish oil containing ()-3-fatty acids, or a fish oil fraction, respectively, with medium-chain triglycerides. Namely, in detail it was found that the fatty acids of purified fish oil, if the latter were processed together with medium chain triglycerides into an emulsion and were intravenously infused, effused less readily effused from the intravasal Space and were oxidized to a significantly lesser extent than upon Sole administration of a fish oil emulsion.
It was further found that the combined administration of purified fish oil containing -3-fatty acids or of a respective fish oil fraction with medium-chain triglycerides has an advantageous liver-protective effect. Thus, rats exhibited marked fat inclusions in the liver, and more specifically in the Kupffer cells, upon a long-term administration of an emulsion containing only triglycerides from fish oil. If, however, the rats were treated with the same amounts of triglycerides from fish oil in a combined emulsion contain ing medium-chain triglycerides, then Virtually no signs were found any more of a fat infiltration in the liver.
BRIEF DESCRIPTION OF THE DRAWINGS
The file of this patent contains at least one color drawing (photograph). Copies of this patent with color drawings will be provided by the Patent and Trademark Office upon request and payment of the necessary fee.
These and other features, aspects, and advantages of the present invention will be more fully understood when con sidered with respect to the following detailed description, appended claims, and accompanying drawings, wherein:
FIG 
DETAILED DESCRIPTION
The invention relates to an isotonic fat emulsion for parenteral application, the emulsion containing ()-3-fatty acids, and more specifically eicosapentaenoic acid (EPA) or its physiologically acceptable esters as components of the fat phase, which is characterized in that the fat emulsion con tains 7 these ()-3-fatty acids or esters in the pure State or as component(s) of fish oils, medium-chain triglycerides (MCT), at least one physiologically acceptable emulsifier, optionally at least one vegetable oil providing ()-6-fatty acids, C-tocopherol or physiologically acceptable C-tocopherol eSterS, and conventional additives or auxiliary materials, whereby the ratio of EPA or its physiologically acceptable esters and MCT is between 1:9 and 3:5, the total fat contents is between 5 and 30%, the emulsifier contents is between 5 and 12% (based on the fat contents), and the contents of vegetable oil providing ()-6-fatty acids is between 0 and 30% (based on the fat contents).
According to the invention, ()-3-fatty acids Such as, for example, docosahexaenoic acid, eicosapentaenoic acid and the esters thereof, and more Specifically eicosapentaenoic acid (EPA) and its physiologically acceptable esters can be used either in the pure State or as component(s) of fish oil.
Suitable compounds are, besides EPA itself, the pharma cologically acceptable lower alkyl esters and glycerol esters thereof. Preferred are the EPA ethyl ester and EPA glycerol eSter.
Suitable fish oils, for example, are those as commercially recovered to an important degree from cold water fish. Preferred are highly purified fish oil concentrates which are recovered, for example, from mackerel, Sardine, herring or salmon, these having an EPA contents of from 20 to 40%, and preferably at least of 26% (based on the fatty acid methyl esters of the fish oil concentrate).
The medium-chain triglycerides employed according to the invention are those consisting of at least 90% of glyc erides of caprylic and capric acids. The ratio of EPA and its physiologically acceptable esters to the medium-chain trig lycerides should be between 1:9 and 3:5.
The emulsifiers employed are physiologically compatible emulsifierS Such as phospholipids of animal and vegetable origin, and more particularly those derived from hen's egg yolk or Soybean.
The emulsifier contents are from 5 to 12% (based on the fat contents), and the total fat contents of the fat emulsion are between 5 and 30%.
In addition to the components mainly containing ()-3-fatty acids, a vegetable oil providing an ()-6-fatty acid may be employed as an optional component. From among these, safflower oil and/or soybean oil are preferred to be used, the contents of said vegetable oils being between 0 and 30%, based on the fat contents.
AS emulsifying auxiliary materials there may be further employed Sodium salts of long-chain fatty acids (preferably in a concentration of from 0.005 to 0.1% by weight, based on the total emulsion) and/or cholesterol or cholesterol esters (preferably in a concentration of from 0.005 to 0.1% by weight, based on the total emulsion).
The fat emulsion is preferred to have a pH value within the range of from 6 to 9.
Eventually, the fat emulsion may contain, as an antioxi dant and, thus, for protection from peroxide formation, C-tocopherol or C-tocopherol ester in an amount of from 10 to 1000 mg, based on 100 g of fat, more particularly so, if ()-3-fatty acids, and more specifically EPA and its esters, are used in the pure State.
The present invention further relates to a process for preparing the above-mentioned fat emulsions. The combination of fish oil with medium-chain triglyc erides in the described manner involves a retarding effect on the clearance and oxidation of the fatty acids from fish oil. Thereby, on the one hand, the residence time of the co-3-fatty acids in the circulation is increased and virtually a depot effect is achieved; on the other hand, the nutritive (oxidative) utilization of the co-3-fatty acids is slowed down in favour of the enhanced incorporation in membrane fatty acids and membrane phospholipids and an increased availability for the Synthesis of eicosanoids.
Besides, the combination of fish oil with medium-chain triglycerides protects the liver from fat infiltration observed upon Sole administration of purified fish oil, fish oil fractions containing ()-3-fatty acids or esters of co-3-fatty acids. These protective effects are not obtained, if fish oil is mixed with vegetable oil in the place of MCT oil and processed in the described manner to form an emulsion. Thus, the co-3-fatty acids-Sparing and liver-protective effect is a consequence of the particular combination with medium-chain triglycerides.
The invention further relates to a fat emulsion for use in post-aggression metabolism, and more specifically after Surgery and multiple traumata, in cases of burns, infections and of pending and manifest lung failure, and for use in treating of chronic inflammatory diseases. The fat emulsion according to the invention may be used also in neonatology and pediatrics.
The percentages each in the descriptions and in the claims, unless otherwise Stated, are those given in grams per 100 ml of Solution.
The invention is further illustrated by the following examples. A mixture of 600 g of a highly purified fish oil, 1,400 g of MCT, 2 g of cholesterol acetate, 120 g of purified egg phospholipids and 2 g of Sodium Stearate is finely dispersed by using an Ultra-Turrax. The mixture while stirred is filled up to a total of 10 liters with water for injectables containing 250 g of glycerol and 5 mmol of NaOH. This crude pre-emulsion is homogenized in a high preSSure homoge nator under a pressure of 392 bar (400 kg/cm). The product is bottled in glass bottles of Suitable quality and heat Sterilized according to generally known methods. The par ticles of the Sterile and pyrogen-free emulsion are Smaller than 1 um.
EXAMPLE 2
A mixture of 400g of a highly purified fish oil, 600 g of MCT, 90 g of purified egg phospholipids and 4 g of sodium Stearate is dispersed as described in Example 1 and, after refilling with water for injectables (containing 250 g of glycerol) to a total of 10 liters, homogenized, bottled and Sterilized.
The emulsion droplets are Smaller than 1 lum.
EXAMPLE 3
A mixture of 300 g of eicosapentaenoic acid ethyl ester, 700 g of MCT, 60 g of purified egg phospholipids, 500 mg of C-tocopherol and 2 g of Sodium Stearate is dispersed as described in Example 1 and, after refilling with water for injectables (containing 125 g of glycerol) to a total of 5 liters, homogenized, bottled and Sterilized.
EXAMPLE 4
A mixture of 300 g of a purified fish oil, 600 g of purified safflower oil, 1,100 g of MCT, 120 g of purified egg phospholipids, 200 mg of C-tocopherol acetate and 3.5g of Sodium Stearate is dispersed as described in Example 1.
After refilling with water (containing 250 g of glycerol) to a total of 10 liters, the mixture is homogenized, bottled and Sterilized. The emulsion droplets are Smaller than 1 um. EXAMPLE 5 A mixture of 200 g of a highly purified fish oil, 300 g of MCT and 90 g of purified egg phospholipids is dispersed as described in Example 1 and, after refilling with water for injectables (containing 250 g of glycerol) to a total of 10 liters, homogenized. The pH value is adjusted with NaOH to pH 8.0 to 8.5, and the mixture is bottled and sterilized. The resulting emulsion comprises fat droplets which are Smaller than 1 um. EXAMPLE 6 A mixture of 250 g of a highly purified fish oil, 500 g of MCT and 60 g of purified soybean phospholipids is dis persed as described in Example 1 and, after refilling with water for injectables (containing 125 g of glycerol) to a total of 5 liters, homogenized. The pH value is adjusted with NaOH to pH 8.0 to 8.5, and the mixture is bottled and Sterilized. The particles of this emulsion are Smaller than 1 plm.
EXAMPLE 7
One hundred grams of eicosapentaenoic acid are dis solved in 900 g of MCT. Upon addition of 90 g of purified egg phospholipids, 200 mg of C-tocopherol, 3 g of choles terol acetate and 3 g of Sodium Stearate is dispersed as described in Example 1 and, after refilling with water for injectables (containing 250 g of glycerol) to a total of 10 liters, homogenized. The pH value is adjusted with NaOH to pH 8.0 to 8.5, and the mixture is bottled and sterilized. The resulting emulsion droplets are Smaller than 1 um. A mixture of 300 g of a highly purified fish oil, 700 g of MCT, 80 g of purified soybean phospholipids, 100 mg of C-tocopherol acetate and 3 g Sodium Stearate is dispersed as described in Example 1 and, after refilling with water for injectables (containing 250 g of glycerol) to a total of 10 liters, homogenized, bottled and Sterilized. The emulsion droplets are Smaller than 1 um. The action of the emulsion is illustrated by the following examples.
Application Example 1 The clearance in dogs of fish oil-containing emulsions was investigated in response to the presence of medium chain triglycerides in the emulsions. To this end, 6 Beagle dogs fasted overnight were administered an intravenous infusion of a 10% emulsion made up from highly purified fish oil and MCT oil in a ratio of 40:60 according to the preparative EXAMPLE 12. The infusion rate was 1.5 ml per kilogram of body weight and per hour (sG0 mg of fish oil/kg of body weight-hour). As the control, three days later the Same animals, again fasted overnight, were intravenously infused with a 10% emulsion containing only fish oil at a rate of 0.6 ml per kilogram of body weight and per hour (sG0 mg of fish oil/kg of body weight-hour). In both cases the infusion period was 3 hours. During the infusions and Some time after, blood Samples were taken, and the total level of fatty acids in Serum was analyzed by gas chromatography.
FIG. 1 shows a plot of the concentration of eicosapen taenoic acid VS. time during and after infusion for both groupS.
In spite of the same dose of fish oil in both groups, in the group with MCT contents the serum concentrations of eicosapentaenoic acid rose to a higher level and for a longer period of time.
Application Example 2 The oxidation rate of eicosapentaenoic acid and of glyc erol tris-eicosapentaenoate, respectively, was investigated using "C-labelled eicosapentaenoic acid in an animal model in accordance with W. J. Lossow and I. L. Chaikoff (Arch. Biochem. 57:23-40, 1955) .
Twenty-four male Sprague-Dawley rats (250 to 300 g) II, in which the fish oil emulsions did not contain any medium-chain triglycerides.
Application Example 3
Eighteen male Wistar rats (300-350 g) were divided into 3 groups of 6 animals each and were infused with one of the following fat emulsions for 20 consecutive dayS. Group I:
Fat emulsion (20%) comprising highly purified fish oil; dose: 22.5 ml/kg of body weight and day, corresponding to 4.5 g of fat per kg of body weight and day. Group II:
Fat emulsion (20%) comprising highly purified fish oil and safflower oil at a ratio of 1:1 (w/w); dose: 45 ml/kg of body weight and day, corresponding to 9 g of fat per kg of body weight and day. Group III:
Fat emulsion (20%) comprising highly purified fish oil and MCT oil at a ratio of 1:1 (w/w); dose: 45 ml/kg of body weight and day, corresponding to 9 g of fat per kg of body weight and day.
The infusions were carried out by using a catheter com prising an injection port and having been Subcutaneously implanted in the neck region. The catheter was conducted Subcutaneously to the jugular vein, implanted into Same and advanced into the Vena cava. The daily duration of infusion was 7 hours. Thirty-six hours after completion of the last infusion the animals were killed by eXSanguination under ether narcosis and dissected immediately thereafter. Heart, liver, Spleen, thymus, kidneys and testicles were removed, weighed and Subjected to histological examination.
In Group II one died on the 16th day of infusion; in Groups I and III all of the animals survived.
The data set forth in following We claim:
1. An isotonic fat emulsion for parenteral administration comprising:
at least one ()-3-fatty acid, Said ()-3-fatty acid being essentially eicosapentaenoic acid, present as a compo nent of marine oil derived from processing cold water fish, medium chain triglycerides comprising at least 90% caprylic and/or capric acid triglycerides by weight, at least one physiologically acceptable emulsifier, and at least one ()-6-fatty acid Said ()-6-fatty acid being essentially linoleic acid, present as a component of Soybean and/or safflower oil, at a content of 10% to 30% by weight of total lipid, the ratio of Said ()-3-fatty acid to Said medium chain triglycerides being between 1:9 and 3:5 by weight, the total fat content being between 5% and 30% by weight of Said emulsion, and the emulsifier content being between 5% and 12% based on the weight of Said fat COntent.
2. The fat emulsion according to claim 1 containing in addition an antioxidant to protect against peroxide formation Selected from the group consisting of C-tocopherol and physiologically acceptable esters of C-tocopherol, Said anti oxidant being in an amount from 10 to 1000 mg per 100 g of fat content.
3. The fat emulsion according to claims 1 or 2 in which Said emulsifier comprises a phospholipid of animal or Veg etable origin or a mixture of Said phospholipid with Sodium Salts of long-chain fatty acids or cholesterol or cholesterol esters, and Said emulsion has a pH from 6 to 9. k k k k k
